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Physics Motivation

Spin Structure of Proton
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J/Y Production and decay,
Polarization

There are three J/¢ production models. 100% Polarization

Color Singlet Model (CSM) A>0
Color Evaporation Model (CEM) A =0 e T~
Color Octet Model (COM) A <O / N

AT

da‘]/‘” cos@
— ~1+1cos’ 0
COS

J/y Momentum direction

0 * is the angle between the u+ in the J/7y
rest frame and J/y momentum direction.

J/y polarization can distinguish these models
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PHENIX Muon Arm
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o , Muon range cut off ~ 2GeV/c
Integrated Luminosity: 143 Nb

Number of 3/ ~ 600



Mass Spectrum in 2003 p-p run
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Analysis Methods

Y.: Likelihood
| — Z |Og(n X Yi X gi ) n: normalization factor
event A : Polarization
B: Pt slope factor
Y = do _x do _ (1+ Acos0 ) x Pt. x (1+ (ﬂ)z)—6
dcosf® dPt B

& =¢e(cosi Pt)

n‘lzj _j'n (1+/1c0326’i*)><Pti><(1+(% )2)® x &(cosh, , Pt,)d(cosd” )d(Pt)
The Likelihood of each events is calculated and summed up
all events.
A is obtained from likelihood.
The value of efficiency as pt and cos8 * function is

needed. 6



Efficiency Correction

300k events as flat cosO distribution (A = 0)
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Likelihood A value

Polarization of Likelihood
ethod
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Analysis methods 2

100 " Unlike sign muon pair

80 | ( Not 100% J/y )

60 |y Like sign muon pair
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ooh | 1 " Y. : Likelihood
[ i n: normalization factor
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muon pair mass (GeV) A : Polarization

B, : Signal Pt slope
fB_G : Background fraction

| = Z Iog(an X g) B: : Background pt slope
Y. = (1+/1COSZ¢9 )x Pt ><(1+(B—) )0 +f, o <Pt ><(1+(B—) )°
g =e&(coso; Pt,) > B.G.
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Summary and Future Plan

About 600 J/y ’s were obtained In
2003 p-p run.

The Efficiency and the Maximum
likelihood method for J/¢ Polarization
were evaluated by the simulation data.

Detector efficiency will be confirmed.

J/y Polarization will be measured
soon
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